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Abstract
Purpose: Current literature recommends proximal first
metatarsal osteotomy for large hallux valgus deformities.
Combined distal osteotomy with lateral release can be
done and may provide a similar degree of correction. The
concern with this technique is disruption of the blood
supply to the first metatarsal head. We hypothesized that a
chevron osteotomy in conjunction with a lateral release is
effective in correcting some larger hallux valgus deformities
without causing disruption of the blood supply to the first
metatarsal head.
Methods: We reviewed the imaging studies of fortysix cases that underwent a distal chevron osteotomy
with lateral release for correction of larger hallux valgus
deformities with incongruent joints. The AP radiographs
of the operated foot were measured preoperatively and
postoperatively. We documented the degree of correction
of the first metatarsophalangeal (MTP) angle, degree
of correction of the intermetatarsal (IM) angle, and
improvement in joint congruity.
Results: The mean MTP angles were 30° preoperatively
and 16° postoperatively. The mean IM angles were 15°
preoperatively and 7° postoperatively. In all cases the first
MTP joint was incongruent preoperatively and congruent
postoperatively. In the short term follow-up, none of the
radiographs showed evidence of avascular necrosis of the
first metatarsal head.
Conclusion: A chevron osteotomy with lateral release can
be used to effectively treat large hallux valgus deformities
with minimal risk of first metatarsal head avascular
necrosis.

Introduction
The surgical treatment for great toe hallux valgus depends
on the severity of the deformity. Currently, most surgeons
prefer soft tissue balancing for minor deformities, distal
metatarsal osteotomy for mild to moderate deformities, and
proximal metatarsal osteotomies for moderate to severe
deformities. Proximal metatarsal osteotomies have higher
rates of nonunion, malunion, and continued postoperative

pain when compared to patients undergoing a chevron
osteotomy.
The technique and results after a chevron osteotomy
used for hallux valgus deformity has been well studied and
routinely has good results. The current indications for a
chevron osteotomy is for patients with an intermetatarsal
angle of less than 15 degrees and a hallux valgus angle of
less than 30 degrees without pronation of the toe. There are
some surgeons who believe that adding a lateral capsular
release to a chevron osteotomy will allow for more complete
correction of hallux valgus deformity. Current literature is
controversial on whether or not to perform a lateral release
at the same time of a chevron osteotomy for the treatment
of hallux valgus. Earlier clinical reports and textbooks have
cautioned against surgeons performing any type of lateral
release of the joint in conjunction with a chevron osteotomy.
They have quoted such complications as nonunion, delayed
union, and osteonecrosis of the metatarsal head secondary
to disruption of the blood supply. However, more recent
reports have shown that distal metatarsal osteotomies with
soft-tissue releases can be performed safely. A study by
Feiwell et al sought to answer this controversial question.
They used cadavers to evaluate the anatomic blood supply
to the metatarsal head. The perfusion was tested before and
after performing a chevron osteotomy with or without a
lateral release. Their first conclusion was that an extensive
network of extraosseous vasculature existed proximal and
distal to the metatarsal head. Their second conclusion was
that the vascular networks supplying the metatarsal head
were preserved when the osteotomy and lateral release were
done properly.
It is the impression of the senior author that using a
chevron osteotomy with a lateral release will not only allow
for more complete correction of hallux valgus deformity,
but that it can be used in cases with greater than 30
degrees of deformity without resultant avascular necrosis
of the metatarsal head. The current study is a retrospective
review of the senior author’s patients with moderate to
severe hallux valgus deformity upon whom he performed
a chevron osteotomy with a lateral capsular release via
second incision.
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Materials and Methods
After obtaining human subjects approval by University of
New Mexico HRRC, patients were identified by searching
CPT codes. We identified 33 consecutive patients, 46 feet,
who underwent a distal chevron osteotomy in conjunction
with a lateral release. All surgeries were done by a single
surgeon using the same technique. The charts were reviewed
and radiographs were measured by the same investigator.
Data collected from the charts included basic
demographic data, age at the time of surgery, length of followup, and any complications that arose. The plain radiographs
from the preoperative appointment as well as the final
follow-up appointment were reviewed. Measurement was
obtained of the first intermetatarsal angle and the first
metatarsophalangeal angle of the operated foot. A mark was
placed at the center of the articular surface of the proximal
and distal end of the first metatarsal. This was repeated for
the first proximal phalanx and the second metatarsal. To
obtain the hallux valgus angle a line was drawn through
the marked center of the proximal phalanx and the first
metatarsal. The angle of convergence of these two lines was
measured using a goniometer. To obtain the intermetatarsal
angle, a line was drawn through the marked center of the
first and second metatarsal. The angle of convergence of
these two lines was measured using a goniometer. Finally,
the congruency of the first metatarsophalangeal joint was
recorded as congruent or incongruent. The angles were remeasured and confirmed by a second orthopaedic surgeon.
Surgical Technique

Under tourniquet control, the lateral release was performed
first with a longitudinal incision dorsally just proximal to
the first web space. The lateral joint capsule, the adductor
hallucis tendon, and the transverse metatarsal ligament
were identified. The capsule and adductor hallucis tendon
were released first. The amount of correction was checked
and if further release was necessary, then the transverse
metatarsal ligament was released. Release of the transverse
metatarsal ligament was required approximately 50% of the
time. A second incision was made over the medial eminence
of the first metatarsal head. The dorsal medial cutaneous
nerve to the great toe was identified and protected. After
the first metatarsophalangeal joint capsule was completely
exposed an L-shaped incision was made in the capsule
which was elevated off of the medial metatarsal head. An
osteotome was used to remove the medial prominence of the
first metatarsal head. Using a microsagittal saw, the chevron
osteotomy in the first metatarsal head was made with the
apex pointing distal. The distal fragment was translated
laterally and the overhanging bone from the metatarsal
shaft was smoothed using a rongeur. The osteotomy was
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fixed with either a 0.45 pin or a bioabsorbable pin. Holding
the great toe metatarsal phalangeal joint in a corrected
position, the joint capsule was repaired after removing
redundant capsular tissue. The skin was then closed with
nylon suture.
Post Operative Care

Patients remained non-weight bearing on the operated
extremity for 3 weeks. At three weeks patients were allow
to begin weight bearing as toleratve in a post-op sandle.
Through out the first 6 weeks post-op patients were kept in
a soft bandage to keep the great toe in a corrected position.
Patients were seen in the clinic weekly for dressing changes
for the first six weeks.

Results
All 46 cases identified were included in the study, they had
adequate information charted and the plain radiographs
were available for review. The average age of the patients at
the time of surgery was 47 with 29 female and 4 male. The
average follow-up was 6 months (range 4 to 18 months).
The mean metatarsophalangeal angle preoperatively
was 30 degrees (range 22-47) and postoperatively was
16 degrees (range 5-23). The mean intermetatarsal
angle preoperatively was 15 degrees (range 10-20) and
postoperatively was 7 degrees (range 2-12). In all the
cases the first metatarsophalangeal joint was incongruent
preoperatively and congruent postoperatively. See Figure 1
and 2 for some examples of the corrections obtained.

Figure 1: preoperative radiograph showing an incongruent first MTP
joint with a MTP angle of 29 degrees and an IM angle of 13 degrees, A.
postoperative radiographs showing a congruent joint with a MTP and
IM angles of 8 and 5 degrees, respectively.

In this short-term follow-up, none of the radiographs
showed evidence of avascular necrosis of the first metatarsal
head, on plain radiographs. All patients went on to heal
their osteotomy sites. There were three complications.

Discussion

Figure 2: preoperative radiograph showing an incongruent first MTP
joint with a MTP angle of 47 degrees and an IM angle of 13 degrees, A.
postoperative radiographs showing a congruent joint with a MTP and
IM angles of 20 and 8 degrees, respectively.

There was one case of reflex sympathetic dystrophy, which
resolved with physical therapy at one year post-op. Another
patient continued to have pain post-operatively despite
good correction of hallux valgus deformity. The patient was
found to have degeneration of the articulation between the
metatarsal head and the medial sesamoid that was present
on preoperative radiographs. Patient went on to have the
medial sesamoid excised with complete resolution of her
pain at nine months after the index procedure. A third
complication, was a digital nerve injury which left impaired
sensation on the medial aspect of the great toe, which was
treated with observation. At last follow-up, 7 months, had
occasional tingling on the medial aspect of the toe, but
overall sensation had not improved.

There are many procedures described for the treatment
of hallux valgus deformity. For patients with moderate
to severe deformity a proximal procedure is felt to be
indicated.1-4 It is our experience that chevron osteotomy
with a lateral release is a reliable method to obtain good
correction of the great toe deformity. In our series we did
not have any patients develop avascular necrosis of the first
metatarsal head with the addition of a lateral release. This
allowed us to use a distal osteotomy for patients with larger
deformities and incongruent joints. In this moderate sized
case series we demonstrated good correction of moderate to
severe hallux valgus deformity using a chevron osteotomy
and lateral release with out evidence of avascular necrosis.
We feel the key to this procedure is using performing a
lateral capsular release under direct visualization through
a second lateral incision.
The limitations of this study are that it is a retrospective
review and relatively short follow up, average of 6 months.
We do however feel that this shows an excellent correction
can be obtained with distal chevron osteotomy and lateral
release with low rates of complications.
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